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NCC coastal ecology research programme 


The Coastal Ecology Branch of the Chief Scientist 
Directorate was established in August 1987. One of the 
functions of the branch is to co-ordinate research and 
survey in the field of terrestrial coastal conservation. 
To this end a research programme has been developed with 
four main aims: 


a. to describe the size, location and quality of the 
main coastal habitats in Great Britain (saltmarshes, 
sand-dunes, vegetated shingle, sea-cliffs, strandlines, 


‘reclaimed! land and maritime islands); 


2 to assess the impact of major development projects 


on sites of national importance for nature conservation; 


3 to provide guidance on the management of the main 


coastal habitats for nature conservation; 


4 to investigate the role of physical and biological 
processes in the maintenance of natural and semi-natural 
coastal habitats. 


The results are disseminated in various NCC publications: 


a CSD research reports: limited numbers of ‘hard! 
copies are produced, usually by the contractor, and the 
contents are later made available as a CSD report on 


microfiche through NCC's Information and Library 


Services; 

b "Contract surveys"; 

c "Research & survey in nature conservation"; 
d "Focus on nature conservation". 


a 

to provide a thorough review of surviving shingle 

tion at Dungeness, together with changes which have 
resulted from the impact of major and other development 
projects. It also forms part of the Great Britain-wide 
survey of shingle vegetation (see 1 above). Detailed 
vegetation maps (1:2,500), with an accompanying report, 
have been produced under a separate contract for the 
Nature Conservancy Council by Dr R. M. Fuller (sée 


Bibliography). 
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carried cut aS a prelude to notification by the 


1965, Scott published an account of the sh 
S 


in 
vegetation, with particular emphasis cn successional 


relationships. He described the sequence from bare 
shingle, with only encrusting lichens, to subsequent 


colonization by Cytisus scoparius, and then later 


establishment of heath vegetation in which various 
species, including mosses and lichens, were present. 
Scott was the first to emphasize the importance of humic 
soil generation, particularly by Cytisus scoparius, in 
the succession. He was also of the opinion that various 


forms of scrub, of Ulex europaeus, Sambucus nigra, Prunus 


spinosa and Ilex aquifolium, probably represented the 
natural climax of the succession. Curiously, Scott did 


not record the pioneer seral stages, dominated by Crambe 


maritima and Arrhenatherum elatius, which occur on the 


younger, #ast coast ridges. 


Two later papers, Hubbard (1970) and Peterken & 
Hubbard (1972), were also concerned with ecological 
succession. In the former paper, Hubbard provided a more 
complete picture of the early seral- stages of the shingle 
succession, and Peterken & Hubbard (1972) summarized 
their combined views on the shingle succession in the 


context 


on 


stages dominated by Crambe maritima and a mixture of 
Festuca rubra and Arrhenatherum elatius, in addition to 
those mentioned by Scott. Hubbard (1972) also described 
the full range of habitats, some, such as freshwater and 
saltmarsh, associated with, but not occurring directly 
on, the shingle. He further mentioned the effects of 
grazing by domestic stock and by rabbits, and the impact 
of man (disturbance of the shingle surface, excavation of 
gravel and the introduction of foreign material into the 


shingle substratum) on the vegetation. 


It is noteworthy that all of the authors mentioned 
above referred to the gradual erosion of the ecological 
quality of Dungeness, and emphasized the need to publish 
records of the vegetation, especially of areas likely to 
be lost to building development or gravel excavation. 


The establishment of the first nuclear power station 
at Dungeness, 'A station', in the early 1960s was a major 
impetus to the publishing of Scott's paper. In 1984 the 
Central Electricity Generating Board commissioned a 
vegetation survey of the shingle landscape surrounding 
the C.E.G.B. compound (by now enclosing 'A station', 'B 
station' and associated space and buildings), and, since 
this area included a large part of the Royal Society for 
the Protection of Birds reserve, the survey was carried 
out by R.S.P.B. ecologists (Smith 1984). An important 
part of this survey comprised the production of a series 
of vegetation maps (1:2,000) of the designated study 
area, in which some 20 major and minor variants of plant 
communities, all directly shingle~based, were included. 
In 1969-70 Hubbard had in fact mapped the same area, 
using 11 vegetational variants, of which five were 
directly shingle-based. Smith was able to use Hubbard's 
maps as a baseline for her own survey. Smith's 
communities were defined by means of percentage frequency 
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In 1983, in order to produce a site survey file 
relating to the Dungeness S.S.S.1I., the Nature 
Conservancy Council (N.C.C.) commissioned the production 
of a report on the vegetation of Dungeness (Henderson 
1983). The author classified the full range of habitats 
eccurring within the Dungeness S.S.S.I. under 21 
categories, and also mapped these at a scale of 1:10,000. 
Of these only category A (wholly) and categories B, F and 
N (in part) occurred directly on the shingle, and the 
vegetation categories were not defined according to 
National Vegetation Classification (N.V.c.) methods 
(Rodwell 1980). 


The last few years have seen the publication of 
further papers which have dealt mainly with the shingle 
succession (Ferry & Barlow 1985; Barlow 1989; Ferry, 
Barlow & Waters 1989). These differed significantly from 
earlier publications and reports in that modern 
analytical methods, notably ordination and 
classification, were used to process quantitative data, 
which together with measurements of abiotic variables 
(substrate texture and pH) were used to generate 
successional models. The most recent publication (Ferry, 
Barlow & Waters 1989) attempts to incorporate man-made 
and man-modified habitats, now over-abundant at 
Dungeness, into the scheme of things and uses N.V.C. 


methodology. 


The present study was commissioned by the N.C.c. in 
1987, once again against a background of continuing and 
in some cases intensifying pressures on the Dungeness 


$.S.S.1I., to provide a detailed account of the vegetation 


FIGURE 1. Map of Dungeness showing the shingle beaches 
and associated areas of reclaimed alluvial marshlands. 
All localities referred to in the report are shown. 
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2 SITE 


The study site comprised all the surfac 


triangle from Jury's Gap to G 


x 
Dungeness Point (see Figure 1). 


3 METHODS 
3.1 Vegetation classification 


AS a preliminary to the mapping exercise, the shingle 
ridge vegetation was described according to the methods 
adopted by the National Vegetation Classification project 
(Rodwell 1980). 


3.1.1 Field description 


Quadrat samples were located wholly within stands of 
vegetation judged by eye to be floristically and 
structurally homogeneous. Thus vegetation boundaries 


and communities which included atypical vegetation 


re erin getter 


features were avoided. Samples were delimited from the 


surrounding vegetation by means of a simple frame of pins 


and string. Generally, a rectangular sample 2 mx 4m 
could be fitted into the patch of vegetation being 
described. In a few instances, mainly adjacent to roads 


er paths, almx 4 m strip had to suffice, whilst in the 
case of the four quadrats from Holmstone Beach, 
individual clumps of holly Ilex aquifolium were treated 
as the sample. Samples were individually numbered and 
their location carefully noted on the photocopied 


enlargements of aerial photographs (see p. 13). 


Within each quadrat all the vascular plants, 
bryophytes and lichens (excluding crustose species on 
pebbles) were noted on a specially prepared sample sheet 
and percentage cover values assigned by eye for each. 
Surface shingle samples (to a depth of c. 20 cm) were 
then collected; these were sieved and the dry weight of 


the following three fractions determined: 


>1 cm 
<l cm, >2 mm 
<2 mm. 


The pH of the fine fraction (<2 mm) was also measured 


with an electrometric pH meter. 


In total, 154 samples of vegetation were described. 
About two thirds of these were located in the Long Pits 
area of Denge Beach, since this region appeared to 
support many of the vegetation types of both undisturbed 
and disturbed shingle. Additional distinctive vegetation 
types, encountered elsewhere during the field mapping, 


were sampled and incorporated in the analysis. 


Sauna? 


3.1.2 Vegetation analysis 


All percentage cover values were converted into 
cover/abundance ratings, using the ten-point Domin scale 
(sensu Dahl & Hadac 1941). Data analysis was carried 
out on a VAX 11/780 computer, with a version of VESPAN I 
(Malloch 1985) which had been modified by Dr S. Waters. 


Several of the programmes in the VESPAN package are 
built around the analytical techniques of TWINSPAN and 
DECORANA written by M.O. Hill (1979a,b). 


TWINSPAN is a programme designed primarily to 
analyse multivariate data. The programme makes a 
dichotomy of the principal axis of an ordination, giving 
two groups of samples, and then each group of samples is 
re-ordinated and again divided, and so on until a halt is 
called. When a classification of the samples has been 
achieved, the results are used to derive a classification 
of species. Finally the sample and species orders are 
combined into a condensed two-way table. Output is 
provided in a form suitable for a lineprinter, as well as 
in a machine-readable form which can be further 
processed, for example by TWINTAB, or sent to a plotter 
for the production of dendrograms. 


TWINSPAN handles quantitative data, using the 
concept of 'pseudo-species! (Hill, Bunce & Shaw 1975). 
The idea is to introduce extra 'species' having the same 
name, to represent the abundance of a particular species, 
the number of these pseudo-species required for any one 
species in a stand being proportional to the abundance of 
the species there. Thus the pseudo~species allow a 
distinction to be made between samples on the kasis of 


quantity, in a way that would not be possible using 


11 


sence data. Of course there is a 
limit to the number of pseudo-species that can be 
defined, otherwise the data matrix would soon exceed the 
computer's memory; hence in the implementation of 
WSPAN employed in this investigation, the Domin data 


i Y 
were reduced to a four point scale as shown below: 


Domin 1 and 2 = 
Domin 3 and 4 = 


to 7 = 


1 


Domin 
Domin 8 to 10 = 


hm Wo oh pb 


The machine-readable output from TWINSPAN served as 
input into TWINTAB which produces a phytosociological 
table further to clarify the sample groups defined by the 
former procedure. TWINTAB orders the samples according 
to the sequence produced by TWINSPAN. The species 
within each group are given appropriate constancy values. 
The species are also ordered according to the arrangement 
given by TWINSPAN, with the species groups clearly 
distinguished, and, if desired, a constraint can be used 
to place at the bottom of the table any species which 
were not of high constancy in any of the sample groups. 
A further routine, TWINTABSUM was used to produce a 
summary of the phytosociological table created by 
TWINTAB. 


DECORANA is an ordination programme somewhat similar 
to reciprocal averaging, but where correlations between 
the first and higher axes have been removed, thus 
avoiding the ‘arch effect' prevalent in many ordination 
techniques. Full details of DECORANA are given in Hill 
(1979b). The implementation used provided both sample 
and species ordinations, giving the scores of species or 
samples along the first four axes of the ordination. In 
addition to output suitable for printing on the 
lineprinter the solution was produced in machine-readable 
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ion of the vegetation groupings produced by 


3.2 Mapping 


The shingle areas of Dungeness were covered by a NERC 
stereo air photographic survey carried out on the 28 July 
984, flown at 1:5,000 scale using a Wild RC-8 camera 
with 152 mm lens. Photocopied enlargements (x 1.416, 
linear dimension) of these photographs, supplied by Dr 
Robin Fuller of the Institute of Terrestrial Ecology, 


\ 


Monks Wood Experimental Station, were used as a basis for 
the field maps. The resolution of these enlargements 
was such that every patch of vegetation shown on them 


could readily be identified on the ground. 


The entire shingle surface was systematically walked 
and, utilizing the vegetation categories which had 
resulted from the vegetation analysis, each patch of 
vegetation equal to or greater than 1m across, 
represented on the photographs, was annotated with 


details of the plant community concerned. 


The annotated photographs were returned to Dr Fuller 
who employed a Stereo Zoom Transfer Scope to correct 
distortions and fit details of vegetation patterns onto 


0S 1:2,500 maps (Fuller 1989). 

4 THE RESULTS 

The results of the TWINSPAN analysis are presented in 
Figure 2, in dendrogram form. Eleven levels of division 


were required to resolve the range of vegetation types 


recognizable in the field, reflecting the considerable 
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FIGURE 2. A TWINSPAN classification of the vegetation types at 
Dungeness. ‘The classification is, in reality, based on quadrats 
(which vary ip number; see key below and Figure 3) sampled from 
stands of each vegetation type ; for the sake of Simplicity these 
are omitted here. The divisions in the dendrogram, viewed from 
left to right, are based on decreasing variation (assessed in 
terms of species presence/absence and quantity) in the quadrats 
remaining at any particular level of division. Hence, at level 
1, vegetation type C separates from the remainder because of a 
complete non-overlap of species; at level 11, vegetation types 
A2 and A3 Separate on the basis of very slight differences in 
species composition. 


REY 


Ai cCytisus scoparius/Ulex europaeus scorub 


A2 Calcifuge grassland 


A2 fragmented 
Local A2 variant on western Denge Beach 


A2) Polytrichum 
Local, A2 variant in excavated area near Lydd Camp 


A2 Lydd Airport 
Local AZ variant near Lydd Airport 


A2 Digitalis 
Local A2 variant on northern Forelands 


A28 Shingle margin variant of A2 calcifuge grassland 


vas 


A2F Maritime (cliff) Festuca rubra grassland 


A3 Slightly mesotrophic form of A2 calcifuge grassland 
Bi Mesotrophic vegetation 
B2 Wetland vegetation 


B32 Arrhenatherum elatius grassland 


B3(S) Jury's Gap 
Local B3 variant at Jury's Gap 


Cc Strandline vegetation 
E Sambucus nigra scrub 


G Geranium robertianum vegetation 


I Llex aquifolium scrub 


P Prunus spinosa scrub 
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TABLE 1. Vegetation 
species used for field identification. Species listed in bold 
are TWINSPAN indicator species; others are TWINSPAN preferential 


Local Number of 


Code Quadrats 


Al 8 
Ae 19 
A3 17 
A2S 14 
A2F 5 
Bl 17 
B2 7 
B3 17 
Cc as 
G 4 
I 4 
E 6 
P 2 


A2 excludes 16 q 


types (local codes), numbers of quadrats and 


Species 


Cytisus scoparius Ulex europaeus 


Cladonia ciliata Dicranum scoparium 

Rumex acetosella Aira praecox 

Cladonia portentosa Coelocaulon aculeatum 
Festuca tenuifolia Teucrium scorodonia 


as in A2 but slightly more of some or all 
of Sedum anglicum Senecio jacobaea 
Teesdalia nudicaulis Cerastium fontanum 
Plantago lanceolata Poa compressa 


as in A2 but more of some or all of 
Cladonia foliacea Cladonia gracilis 
Silene vulgaris subsp. maritima 
Cladonia rangiformis Sedum anglicum 


Cladonia rangiformis Festuca rubra 
Armeria maritima Cerastium fontanum 
Silene vulgaris subsp. maritima 


Achillea millefolium Dactylis glomerata 
Festuca rubra Plantago lanceolata 

Poa compressa Senecio jacobaea 

Echium vulgare Medicago lupulina 

Rubus fruticosus 


Galium palustre Ranunculus repens 
Rubus fruticosus 


Arrhenatherum elatius Galium mollugo 
Rumex acetosa Rumex crispus 

Rubus fruticosus Silene vulgaris subsp. 
maritima Vicia hirsuta Vicia sativa 
Atriplex glabriuscula Crambe maritima 
Geranium robertianum 

Tlex aquifolium 


Sambucus nigra 


Prunus spinosa 


uadrats labelled as variants of A2 in Figure 3; 


B3 excludes 4 quadrats labelled B3(S) in Figure 3. 
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diversity of vegetation on the Dungeness shingle. The 
sions are between the different variants of the 


calcifuge grassland, e.g. A2, A2S and AS. 


The codes applied to each vegetation type in Figure 
2, @.g. Al, A2 etc., are local Dungeness codes, as used 
throughout this report and by Fuller (1989). Table 1 
lists those species which were found to be particularly 
helpful in identifying vegetation types during the field 
mapping exercise. Most important amongst these are the 

lled indicator species selected by the TWINSPAN 
programme to make the dendrogram divisions in Figure 2. 
Other species listed are the most useful of the 
preferential species selected by the TWINSPAN programme. 


Ordination, using DECORANA, of the same data set of 
quadrats produced the results given in Figure 3. 
Quadrats belonging to a common vegetation type, as 
defined by TWINSPAN, can be identified. The compactness 
of some groups of quadrats and the relative spread of 
others, and the placement of groups with respect to each 
other, give clear indications of their inter- 


relationships. 


A synopsis of vegetation types at Dungeness, under 
local codes and with suggested equivalent N.V.C. 
categories, is given in Table 2. Vegetation types are 
placed, as far as is possible, into existing N.V.C. 
communities and sub-communities, by comparing relevé 
lists (Appendix 1). For this purpose, unpublished 
editions of N.V.C. chapters were used (see References). 
In some instances only rather general affinities can be 
offered, and clearly some vegetation types at Dungeness 
are not currently recognized in the N.V.C. scheme, at 


least at sub-community level. 
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which show no significant species overlap wilh other quadrats 
ferm a discrete, 


variants, 


which 


isolated 


contain 


together or even intermingled, 
four axes of ordination routinely gonerated ly DECOrANA, 
axes one and two are used to generate this plot. 
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TABLE 2. Vegetation types at Dungeness showing equivalence 
between local codes and N.V.C. categories. 


Local code N.V.C. equivalent (s) 


Al W23 Ulex europaeus, Rubus fruticosus underscrub 
community; some affinity with W23b Rumex acetosella 
sub-community. 


Az Ul Festuca ovina, Agrostis capillaris, Rumex 
etesella calcifuge grassland community; a close 
t to Ula Cornicularia aculeata, Cladonia sub- 
community. 


Kh 


c 
° 
L 


Ul Festuca ovina, Agrostis capillaris, Rumex 
acetosella calcifuge grassland community; some 
affinity with Ulf Hypochoeris radicata sub- 
community. 


2 
w 


A2S Ul Festuca ovina, Agrostis capillaris, Rumex 
acetosella calcifuge grassland community; no 
obvious affinity with any sub-comunity. 


A2F MC8 Festuca rubra, Armeria maritima maritime 
cliff community; close to MC8a typical; also MC5 
Armeria maritima, Cerastium diffusum therophyte 
communities. 

Bl Ul Festuca ovina, Agrostis capillaris, Rumex 
acetosella calcifuge grassland community; in part 
a good fit to Uld Anthoxanthum odoratum, Lotus 
corniculatus sub-community. 


B2 W24 Rubus fruticosus, Holcus lanatus underscub or 
M23 Juncus effusus, Galium palustre mire 


B25 Wl Salix cinerea, Galium palustre woodland 
community 


B3 MGl Arrhenatherum elatius mesotrophic grassland; 
coastal and a few non-coastal stands fit MGla 
Festuca rubra sub-community closely; others have 
no obvious affinity with any sub-community. 

Cc SD1 Crambe maritima, Glaucium flavum strandline 
comunity; SD3 Atriplex hastata, Beta vulgaris 
subsp. maritima strandline community. 

G no described N.V.C. category. 

i no described N.V.C. category. 


E no described N.V.C. category. 


P no described N.V.C. category. 
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Appendix 2 consists of a series of maps showing the 
general distributions of the various vegetation types at 
Dungeness. It should be emphasized that, as indicated in 
the captions to these maps, they do not show precise 
areas covered by the vegetation types. They should not, 
therefore, be equated with the estimates of present 
areas of vegetation types given by Fuller (1989), which 
were derived from the detailed (1:2,500) maps, an example 


of which is also included in Appendix 2. 


4.1 The vegetation types 
4.1.1 C - Strand-line communities 


See Map 9 and Relevé lists 8 and 9. 


The pioneer communities of the Dungeness shingle are 
recognizable as belonging to the N.V.c., SD3 Atriplex 
hastata, Beta vulgaris subsp. maritima and SD1 Crambe 
maritima, Glaucium flavum strand-line communities. At 
Dungeness the SD3 community comprises only Atriplex 
glabriuscula, which colonizes the strand-line debris on 
the most recently formed east coast ridge. The community 
is also present on the degrading ridge along the south 


coast. 


Inland of the SD3 community, along the east coast, 
the next two to three ridges (the zone broadening to four 
or five ridges near the ness) are occupied by the SD1 
community, in which Crambe maritima is dominant but very 
scattered, with occasional plants of Rumex crispus, 
Senecio viscosus, Solanum dulcamara and Atriplex 
qlabriuscula. This community also occurs on the 
degrading south coast ridge. On the east coast SD1 
grades quickly (within one or two ridges) into the B3 
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Invassasssiintit 


Arrhenatherum elatius grassland, described below. It is 

noteworthy that Glau i s absent from the SD1 "y 

community, on the prograding, east coast ridge at i 

Dungeness, probably because of the complete stability of ee 

this shingle, and the lack of regular, freshly-deposited | 

fine material. Glaucium flavum at Dungeness seems to be 
bg 


confined to disturbed shingle. 


Sosanncssreceaiest 


Lathvrus japonicus belongs in the SD1 sub-community, | 
but is a very local species at Dungeness, being largely 


restricted to the area immediately around the ness, and 
Y 


beowamavasnoncell 


there not found in any quantity. 


Keasccsoneasact 


The shingle substrate associated with these 
communities contains negligible fine (humic or mineral) : 
material (range for SD3 is 0.5 to 0.9 g per kg shingle; | 
for SD1 is 0.4 to 10 g per kg shingle) except for very 3 


small amounts immediately around the Crambe maritima 


toosroneesesssel 


plants. The pH, in so far as it can be measured with any 
significance from pebble washings, is near neutral (pH 
range for SD3 is 7.5 to 8.3; for SD1 is 5.2 to 7.6). 


Reanesececd 


4.1.2 B3 ~ Arrhenatherum elatius grassland 


: ’ 
eevee 


See Map 7 and Relevé list 7. 


Immediately inland of the strand~-line communities 


hiccancaessssecess 


along the east coast of Dungeness, there is present a 


very open vegetation type in which Arrhenatherum elatius 


Beraczaniracscoaath 


is dominant, with only a few important associated 
species, namely Galium mollugo, Rumex acetosa, Senecio 


jacobaea, Vicia sativa, Hypochoeris radicata and Silene 
vulgaris subsp. maritima. The shingle substrate on which 


Kicacaseranevesd 


this community occurs contains a limited amount of fine 
material (1.5 to 22.7 g per kg shingle) and is moderately 


acid in reaction (pH range 5 to 5.5). i 


20 . 


ssc 


cores 


Wonca? 


Baceeaesoanrenit 


Ammewrvesounnaners 


n 
wi 


ccmavnmanveand 


Srewmanannenteenn 


Reowmanntsnonnd 


\ceconrgensoonnt 


feonmuniossaed 


h Arrhenatherum 


ct 
het 
O 
QO 
Q 
Cc 
4 
(nt 
Em 
jute 
ct 
ry 
ret 
c 
om 
an 
ih 
Ry 
an 
an 
ct te 
ft 
0 
QO 
a 
c 
'S | 
m 
ce) 
W 
QO 
0 
ea 
Q 
ct 
fo 
ws 
c+ 
IH 
het 


present and more-or-less co~dominant, plus elements of 4 
e 


A2 calcifuge grassland sub-community (see p. 24), @-g. 
Teesdalia nudicaulis, Dicranum scoparium, Anthoxanthum 
odoratum and Teucrium scorodonia; Senecio jacobaea, Rumer: 
Crispus, Ranunculus repens and Potentilla reptans may 
also be present. This species-rich variant is usually 
associated with shingle containing slightly greater 
amounts of fine material (0.6 to 32.6 g per kg shingle) 
which is moderately acid in reaction (pH range 4.1 to 
5.6). However, the overriding factor responsible for the 
eccurrence of this variant is likely to be increased 
moisture, given its restriction to the lowered, excavated 
surface of the Long Pits area. In some instances this 
variant approaches the Bl mesotrophic type of vegetation 
(see p. 28), with the shingle fine fraction tending to be 


very high (24.6 to 207.5 g per kg shingle), and the pH 


appreciably elevated (pH range 5.4 to 8.4). 


Finally, a further form of this vegetation type 
occurs on very old ridges at Jury's Gap, close to the 
eroding south coast. Here Silene vulgaris subsp. 
maritima is the dominant species, and the ridges 


presumably carried, at one time, A2 calcifuge grassland. 
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Some stands are quite lichen-rich, suggesting some 
affinity with A2 calcifuge grassland (see Figure 2). As 
with the east coast version of this vegetation type, the 
fine fraction is very low (1.5 to 2.9 g per kg shingle), 
but the pH is slightly higher (pH range 5.5 to 6.4). 


All of these Arrhenatherum elatius-dominated 
variants can be accommodated in the N.V.C. community MG1 
Arrhenatheretum elatioris mesotrophic grassland. The 
coastal, species-poor variant, and perhaps the very 
similar inland, species-poor variant, seem to be very 
close to the MGla Festuca rubra sub-community, although 
this grass species is not always present in the Dungeness 
sub-community. The more species-rich, inland variant 
does not equate closely with any described MG1 sub- 
community, perhaps being closest to the MGic Filipendula 
ulmaria sub-community. Although this particular species 
is absent, other indicators of the damper conditions of 
the sub-community, Ranunculus repens and Rubus fruticosus 


agg., are present. 


4.1.3 Al - Cytisus scoparius scrub 


See Map 1 and Relevé list 1. 


In terms of humic soil generation, Cytisus scoparius 
is undoubtedly the single most important species at 
Dungeness in the shingle primary succession. On the east 
coast it first appears as very scattered plants in the 
mid-B3 Arrhenatherum elatius zone. Further inland, it is 
much more densely distributed and forms a mosaic with the 
younger ridge elements of the A2 calcifuge grassland (see 
p. 24). It is concentrated in a band, about 20 ridges 
wide, and in places is sufficiently dense to warrant 
recognition as a distinct vegetation type, rather than 
simply as a mosaic component of the A2 calcifuge 


grassland. 
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Away from Denge Beach, the only other substantial 


areas of primary Cytisus scoparius scrub occur on some 


intact ridges on the southern parts of Holmstone Beach 
a 


The Cytisus scoparius scrub is up to 1m in height 
and, when young and vigorous, is very dense and tends to 
exclude most other species. In small gaps in the scrub 
and around the margins, species typical of the A2 
calcifuge grassland occur. A few of these, e.g. Rumex 
acetosa and Digitalis purpurea, may be slightly favoured 
in these microsites. Amid the bushes, the shade and 
comparative damp favour the development of a species-poor 
bryophyte assemblage, which includes Hypnum 
cupressiforme, H. jutlandicum, Eurhynchium praelongum, 
Aulacomnium androgynum, Brachythecium rutabulum and 
Lophocolea heterophylla. 


Elsewhere at Dungeness, in places where the shingle 
has been disturbed, either superficially or as a result 
of excavation, providing a new surface for colonization, 
Cytisus scoparius and more especially Ulex europaeus 
behave as secondary colonists, sometimes forming dense 
stands. Frequently, such stands occur near roads and 
railway tracks, but several large, remarkably isolated 


patches of Ulex europaeus are present on apparently 


intact shingle ridges to the south of the Burrowe's Pit, 
in an area otherwise occupied by the A2 calcifuge 
grassland. It is possible that these patches are sited 
on wartime mortar bomb target areas, where a combination 
of superficial but concentrated physical disturbance and 
associated chemical pollution destroyed the original 
vegetation and provided conditions suitable for 
colonization by Ulex europaeus. If this is the case, 

then it can be concluded that probably all stands of Ulex 


europaeus scrub on the shingle are of secondary origin. 
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In terms of N.V.C. categories, these various forms 
of Cytisus scoparius, Ulex europaeus scrub can be 
accommodated in the W23 Ulex europaeus, Rubus fruticosus 


agg. scrub community, but the fit is not always good, 


especially at sub-community level. The primary 
colonizing Cytisus scoparius scrub, and some of the 
secondary Cytisus scoparius and Ulex europaeus scrub, are 


Close to the W23b Rumex acetosella sub-community, but 


with Rubus fruticosus agg. notably absent. Other forms 
of Ulex europaeus scrub at Dungeness are more variable in 


terms of associated species. 


The primary colonizing Cytisus scoparius scrub is 
associated with a free~draining shingle substrate, with a 
moderate level of fine (humic) material (7.2 to 43.4 g 
per kg shingle) and a moderately acid pH (pH range 4.1 to 
6.1), somewhat intermediate between that of coastal B3 


Arrhenatherum elatius grassland and A2 calcifuge 


grassland. 
4.1.4 A2, A3, A2S and Bl = Calcifuge grasslands 
See Maps 2, 3, 4 and 6 and Relevé lists 2, 3 and 5. 
The major vegetation types of the mature and older 


ridges at Dungeness appear to belong within the N.V.c. Ul 


Festuca ovina, Agrostis capillaris, Rumex acetosella 


calcifuge grassland community. This community is 
described as being characteristic of base-poor, 
oligotrophic, summer-parched habitats in lowland Britain, 
associated with free-draining soils over sands and fine 
gravels. Dungeness, with its very well-drained shingle 
substrate, and with annual rainfall at <800 mm, falling 
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mostly in the period July to January (peaking in 
November) and with less than 140 wet days per annum 
(Barlow 1989), certainly provides a range of the 
necessary climatic conditions required for the 
development of this community. The mean annual maximum 
air temperature of 21.5°C given for Dungeness (Barlow 
1989) actually falls below the value of 26°C for the Ui 
community, but at the surface shingle and humic soil 
surface temperatures would be greater and may often 
exceed 26°C. Strong winds, which are a particular feature 
of the Dungeness climate (Barlow 1989) would in any case 
greatly contribute towards generating a marked soil-water 
Geficit, which is no doubt the key factor in the 
establishment of the Ul community. 


Within the Ul community at Dungeness, the A2 
vegetation appears to belong to the Ula Cornicularia 
aculeata, Cladonia arbuscula sub-community. Festuca 
ovina is replaced by the very closely-related species F. 
tenuifolia, as a constant and sometimes dominant grass, 
and Agrostis capillaris is occasional. Rumex acetcselia, 
Teucrium scorodonia and Anthoxanthum odoratum are also 
constant species, and together with a few other species, 
notably Jasione montana, Teesdalia nudicaulis, Aira 
praecox, Sedum anglicum, Hypochoeris radicata, Hieracium 
pilosella, Silene vulgaris subsp. maritima and the 
nationally rare and very local S. nutans, they form the 
phanerogamic element of the vegetation. Cuscuta 
epithymum is frequent, parasitizing Teucrium scorodonia 
and Silene nutans in particular. 


Lichens and mosses form another important element of 
this sub-community. At Dungeness, the constant species 


are Coelocaulon aculeatum (= Cornicularia aculeata), 


Cladonia ciliata (= ¢. tenuis) and Dicranum scopariun, 
whilst C. portentosa is regularly present. Any of these, 
except Coelocaulon aculeatum, may be locally dominant, or 
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co-dominant with certain phanerogams. Other Cladonia 
species, including C. verticillata, ¢C. gracilis, C. 
furcata, ¢€. chlorophaea agg., C. foliacea and to a lesser 
degree CC. floerkeana, C. rangiformis, C. squamosa, C. 
uncialis and C. polydactyla, together with Hypogymnia 
physodes and the mosses Hypnum cupressiforme, Bryum 
capillare, Ceratodon purpureus, Polytrichum juniperinum 
and Campylopus introflexus, contribute to the diverse and 


rich cryptogamic element of this vegetation type. 


The A2 vegetation occurs where disturbance of the 
shingle surface is absent or only very slight. The 
shingle substrate contains much fine (humic) material 
(8.6 to 78.8 g per kg shingle) of low pH (pH range 3.9 to 
4.9). It occurs away from the shingle-alluvial margins 
and local low-lying wetland areas, and is generally well 
inland of the degrading south coast. It is largely 
confined to Denge Beach and may have been lost from much 
of the Lydd Ranges through past disturbance of the 
shingle. Today, Holmstone Beach and Jury's Gap contain 


only isolated fragments. 


On parts of western Denge Beach, towards the 
Dengemarsh Road, there occurs a variant of the A2 
calcifuge grassland which is undoubtedly derived directly 
from the typical A2 vegetation. It is, in essence, a 
fragmented and degraded form of the latter, in which 
phanerogams are much reduced in cover and diversity, 
often the only species present being Rumex acetosella. 
The cryptogamic element, on the other hand, is much more 
prominant and varied. The variant (A2 fragmented) has 


been mapped as A2 calcifuge grassland. 


The origin of this variant is not clear. It is 
possible that, through the processes of natural 
succession, the shingle substrate, which has amounts of 


fine material similar to typical A2 calcifuge grassland 


zoid (PH rance 3.5 to 2.8), is suitable only for extreme 
‘ ‘ . ss Pe 
caicifuge specles Alternatively, mortar bomb impacts, 

% rag ~_ A - anc 4 Cad ~ _ 

associated with the known use oF this region as a target 


Along the margins of the shingle beaches and around 
the edges of natural wetlands at Dungeness, where shingle 
9s below deposits of alluvial soils, the A2 calicifuge 
assland grades into another quite distinct variant, 

A2S, which seems currently not to be accommodated in 
N.V.C. categories. This A2S variant also eccurs on some 
eroding ridges adjacent to the south coast. 
Floristically, it is very similar to A2 vegetation but 
with a different quantitative balance between the species 
involved. In particular Teesdalia nudicaulis, Sedum 
anglicum and Silene vulgaris subsp. maritima, and the 
lichens Cladonia foliacea, C. rangiformis and Cc. 
gracilis, either collectively or in part, tend to be much 


more prominent than in A2 calcifuge grassland. 


The substrate at the shingle margins is slightly 
less acid (pH range 4.0 to 5.8) than in the A2 vegetation 
type, and the microclimate may be slightly moister owing 
to closer proximity to alluvial soils. It is also 
possible that the A2S variant is favoured where the 
shingle has been disturbed, e.g. in part of the Long Pits 
area, or where grazing is more intensive. Rabbits 
currently colonize shingle margins, where the mixture of 
humic soil and shingle is sufficiently firm for their 
burrowing activities. Also on parts of the Lydd Ranges, 
isolated patches of shingle occur within extensive areas 


of alluvial deposits. These are or have been heavily 
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has been introduced into the shingle, 


vegetation type, Bl, is invariably present. 


this appears to be equivalent to the N.V.c. Uld 


Anthoxanthum odoratum, Lotus corniculatus sub-community, 


but many stands are encountered which do not fit well 
nor any other Ul sub-community. 
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Ac 


into this category, 
Dungeness this vegetation type is especially associated 
with road margins, and the surrounds 
of houses and other buildings. 


heaps of soil and domestic waste imported from outside 


tracks and paths, 
It is also distinctive of 


the Dungeness area and dumped alongside the old. railway 


lines in the Long Pits area, and of the material heaped 
These substrates have a 


up over old wartime bunkers. 
fraction 


moderate to very high fine (humic plus mineral) 


(29.1 to 16,807.11 g per kg shingle) and are generally 


mildly acid to alkaline in reaction (pH range 5 to 8.5). 


Constant species for the whole 
Poa compressa, 


range of Bl types 
Plantago jJanceolata, Senecio jacobae 
The vegetation varies from that 

tions along 


Festuca rubra. 
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forms. In this 


identify an intermediate between the 
A2 grassland and the more mesotrophic 
intermediate variant, A3 (which may 


with the N.V.c. Ulf Hypochoeris 
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radicata sub-community), the presence at very low cover 


values of one or two species of the Bl vegetation type, 
e.g. 
and Plantago lanceolata, 
identification. The A3 variant occurs on both intact and 


excavated shingle surfaces (notably in the Long Pits 
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Cerastium fontanum, Poa compressa 


Senecio jacobaea, 


was sufficient to allow 


area) and the substrate has similar amounts of fine | 
(humic) material to the A2 vegetation type (6.6 to : 
185.0 g per kg shingle), but is slightly less acid 


2 to 5.6). 
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(PH range 4. 
Three other possible variants of the calcifuge ait 

vegetation are worthy of mention, all of which have been 

mapped as A2 calcifuge grassland. 

situate 


Some oddly contoured, very shallow ridges, 


Resaninansesced 


immediately south of Lydd Airport, carry a vegetation 


type which in the TWINSPAN classification is grouped with 


fanwarapasieantgest 


other forms of calcifuge grassland and seems to be very 

close, floristically, to the typical A2 calcifuge 7 
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vegetation. However, in a previous survey of the area, | 
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carried cut in the summer of 1985 (Ferry & Waters 1985), 
these ridges carried a flora containing an abundance of 
annual grasses, especially Vulpia bromoides, and also 
other annual species, including Cerastium diffusum and 
Trifolium ornithopodioides. Either the vegetation has 
changed in the intervening period or these annual species 
are intolerant of the unusually dry summer conditions 
currently being experienced. The substrate contains more 
fine material than is found with typical A2 calcifuge 
grassland (73.5 to 211.6 g per kg shingle) with a lower 
PH (pH range 3.2 to 3.3). 


In an area of very flat excavated shingle just to 
the south of Lydd Camp, the very compacted substrate is 
composed of pebbles set in a somewhat sandy matrix (100.6 
to 147.6 g per kg shingle) of acid reaction (pH range 3.8 
to 4.5). A form of calcifuge vegetation dominated by 
Polytrichum commune and a mixture of Cladonia species, 
with few vascular plant species, has developed here. 

Tiny fragments of this vegetation type also occur on 
ridges near to the Dungeness Bird Observatory where they 
may be associated with human disturbance. Despite its 
distinctive appearance, stands of this vegetation are 
grouped with typical A2 by the TWINSPAN analysis. 


Finally, along the margins of the northern part of 
Forelands Beach, a very open form of calcifuge vegetation 
dominated by Digitalis purpurea occurs. The TWINSPAN 
classification of this vegetation type indicates some 
affinity with other A2 vegetation types. Associated 
species are few and include Aira praecox, Rumex 
acetosella and Festuca tenuifolia and also Holcus Janatus 


and Poa annua. The substrate pH (pH range 3.5 to 4) and 
fine fraction (21.8 to 45.0 g per kg shingle) are very 
comparable with those for A2 calcifuge grassland. 
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eceurs in a variety of situations at Dungeness. On drier 
shingle the important species are Ilex aquifolium, 
Sambucus nigra and Prunus spinosa. Sallow scrub or carr, 
eae almost entirely of Salix cinerea, is dealt 
with under wetland habitats (p. 35). Over the whole of 


the Dungeness shingle, there are rare occurrences of 


individuals of Crataecqus monogyna, Populus tremula 
{usually clumps amongst sallow), Betula pendula and even 


& very prostrate specimen of Quercus robur, by a roadside 


near the the ness. Pteridium aquilinum, not a woody 


shrub but included here for convenience, is guite rare on 
the Dungeness shingle, occurring at a few scattered 
localities in the Long Pits area, at the western margin 
of the Water Board area, near the southern Open Pit and 


in an excavated area near Lydd Camp. 


Tlex aguifolium (I), is confined almost entirely to 
the northern section of Holmstone Beach, with only very 
scattered individuals occurring elsewhere on the shingle. 
A detailed account of the holly 'wood' is given by 
Peterken & Hubbard (1972), whilst Andrews (1988) provides 
an up-to-date picture of the current status of the 

'wood', with particular reference to its decline since 


1972. 
The hollies on Holmstone Beach are widely spaced, 


with very little vegetated shingle between the clumps. 


It is quite clear, from evidence in the form of humic 
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soil buried below the shingle surface, that the holly 
'wood' was once sited on vegetated shingle, presumably A2 
calcifuge grassland. This grassland was probably 
destroyed by army activities, especially vehicle 
movements in the past, and nothing now remains, disrupted 


vegetation and humic soil having blown away. 


The holly clumps vary from 3 to 15 m across; many 
are fairly healthy and vigourous, others are moribund but 
sometimes regenerating from near the ground. No seedling 
hollies are present. Sambucus nigra is a common 
associated species but never dominant. Four specimens, 
one quite large, of Taxus baccata occur among the 
hollies, as do occasional plants of Rubus fruticosus agg. 
and Lonicera periclymenum. Within and around the fringes 
of individual holly clumps a limited flora exists, 
including Rubus fruticosus agg., Solanum dulcamara, 
Corydalis claviculata (often relatively abundant) and 
elements of A2 clacifuge grassland, e.g. Teucrium 


scorodonia. Ruscus aculeatus is reported to be present. 


The shingle substrate within the holly clumps 
contains very similar amounts of humic material (8.0 to 
44.6 g per kg shingle) to that associated with A2 
calcifuge grassland, of rather acid reaction (pH range 
4.1 to 4.3). Conditions within the clumps are heavily 
shaded and relatively cool and damp. Ilex aquifolium 
vegetation, of the type that occurs on the Dungeness 
shingle, is not currently included amongst N.V.C.. 


woodland and scrub (W) categories. 


Sambucus nigra (E) usually occurs with other scrub 
species, e.g. Ilex aquifolium and Ulex europaeus, and 
with Salix cinerea in wetter areas. However, isolated, 
relatively pure stands do occur, e.g. along the western 
margin of the R.S.P.B. reserve. Under the Sambucus nidqra 


canopy, the associated field layer is usually species- 
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Neither Sambucus nigra scrub, in its pure form, nor 
the associated epiphytic lichen flora has been described 
usl 


sly in N.V.cC. terms, but should presumably be 


& Oo 


& 
included amongst woodland and scrub (W) categories. 
Prunus spinosa (P) scrub at Dungeness is commonly 
distributed along most shingle margins and around 
isolated natural wetlands. It has also colonized 
extensively on parts of the excavated, Long Pits area, 
and across the southern part of Holmstone Beach. The 
height of patches ranges from very prostrate, which is 
frequent, to between 0.3 to 2m tali. In places, e.g. 
west of the Lade Pit, prostrate and tall Prunus spinosa 
occur in close proximity, so the variation is presumably 


partly genotypically based. 


Prunus spinosa is very long-lived, and individual 
patches are representative of different phases in the 
growth cycle. Young, vigorously growing plants are 
densely foliaged and often flower and fruit readily, but 


carry little by way of epiphytic lichens. Older, mature 
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and especially senescent and moribund plants, on the 
other hand, are invariably rich in epiphytic lichens and 
associated terricolous lichens and bryophytes, which grow 
on and amongst the branches. A possible exception to 
this rule is when Prunus spinosa plants have died rather 
suddenly, perhaps through a lowering of the water table 
in the shingle; these tend to lack lichens. 


In its richest form the epiphytic lichen flora 
includes various species of Hypo nia, Parmelia, 
Evernia, Lecanora, Graphis, Parmeliopsis, Pseudevernia 
and, notably, Usnea species, many of which occur at high 
cover levels on the branches of the blackthorn bushes. 


The assemblage as a whole, on Prunus spinosa, is 
nationally unique, and some species, e.g. Usnea rubicunda 
and U. glabrata, are very rare in lowland Britain. of 
the associated terricolous bryophytes, the moss 


Antitrichia curtipendula is very rare outside of 
northern, upland Britain. 


Terricolous lichens, e.g. Cladonia ciliata, Cc. 
rangiformis and CC. furcata, lodge amongst the Prunus 
spinosa branches, as do certain bryophytes, including the 
liverworts Frullania tamarisci and Lophocolea bidentata 


s.l. 


Prunus spinosa scrub at Dungeness is associated with 
rather coarse shingle substrate with rather little fine 
(humic) material (0 to 8.8 g per kg shingle) of 
moderately acid reaction (pH range 4.6 to 5.8). Itisa 
very deep-rooted plant and one of the few on the shingle 
dependent on reaching down to the water table for its 
water supply. The current moribund state of some of 
Prunus spinosa patches on Denge Beach, in both the 
R.S.P.B. reserve and Water Board areas, may have been 
caused by a draw~down of the water table, through 
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See Map 8 and Relevée list 6. 1 
a 

Although true wetland communities, e.g. open water 
7 
and reedswamp, are excluded from this survey, | 
eee 


forms between these end drier shingle 
need to be considered because they 
directly on shingle, where the water 


at the surface, The most important 


becarcceisorsiaas 


are on the excavated shingle of the Long Pits 


on northern Holmstone Beach, near to the Lydd te 


Camp. Elsewhere, such vegetation fringes natural 


wetlands and some of the artificial pits where marginal 


gentle slope and not _| 


conditions are suitable, i.e. of 
@ io 


subject to erosion by wave action. 


Pa oe an 
Recececescocoosnt 


Where it is low-growing and largely herbaceous with 


no tree cover, 


resemblance to 


Holcus lanatus 


the vegetation often bears some 
the N.V.C. W24 Rubus fruticosus agg., 


woodland underscrub community, but not 


any particular sub-community. 


vegetation has some affinities 


effusus, Galium palustre mire community. 
a somewhat similar field layer 


instances, 


community, albeit rather less species-rich, occurs under 


more-or-less dense Salix cinerea canopy, and is best 
as 


Classified Wi Salix cinerea 


examples of this community occur on the low-lying parts 
Sometimes Salix cinerea, 


of the Long Pits excavation. 


often as isolated clumps of one or 


associated with slightly drier 


or A2 calcifuge grassland. At 
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shingle adjacent to Lydd Camp, Salix cinerea is mixed 
with Betula pubescens, to form a rather discontinuous 
canopy, associated in parts with either W24 Rubus 
fruticosus agg., Holcus lanatus woodland underscrub or 
more rarely with M23 Juncus effusus, Galium palustre mire 


community. 


The shingle substrate associated with the W24 
woodland underscrub community contains variable amounts 
of fine (humic) material (6.6 to 250.2 g per kg shingle) 
of neutral reaction (pH range 5.7 to 8.5) and tends to 


remain damp in summer with regular flooding in winter. 
4.1.7 A2F - Maritime (cliff) grassland 


See Map 5 and Relevé list 4. 


Along the eroding southern coast of Dungeness, 
particularly seaward of the so-called 'Green Wall', old 
to ancient ridges, which originally carried A2 calcifuge 
grassland, are being subjected to increasingly saline 
conditions. These derive from constant salt spray imput 
and very occasional flooding by high spring tides, 
accompanied by strong, onshore, storm-force winds. As a 
result the vegetation is modified. It may be transformed 
into the A2S calcifuge grassland (see p. 27), in which 
Teesdalia nudicaulis, Sedum anglicum, Silene vulgaris 
subsp. maritima, Cladonia foliacea, C. rangiformis and 
C. gracilis take on particular importance. 


In other instances the transformation is greater, 
and a form of maritime grassland, A2F, develops in which 
the constant species are Festuca rubra, Armeria maritima, 
Silene vulgaris subsp. maritima, Cladonia rangiformis and 
Cerastium fontanum. This vegetation equates most closely 
with the N.V.c. MC8 Festuca rubra, Armeria maritima 


« wes -—, - 


maritime clitt community (MC&a, typical and MC8y, Armeria 
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land, which grows on a shingle 
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iffering in appearance only slightly from that 

ation. Such A2S vegetation 
ither more elevated ridges, iess 
subject to flooding by the sea, or ridges which 
previcusely carried intact A2 calcifuge grassland. The 

rassland, on the other hand, is very distinct, the 

associated shingle substrate containing very variable 
amounts of fine material (8.7 to 279.4 g per kg shingle) 
which is neutral-to-alkaline in reaction (pH range 6.4 to 
8.4}. For the most part, A2F maritime grassland appears 
co favour the less elevated, more readily flooded ridges 
further west along the scuth coast, where it is in large- 
scale mosaic with salt marsh vegetation and saline 
lagcons. In this region of the south coast, towards 
Jury's Gap, the ridges are, of course, more ancient and 
may previously have carried a fragmented A2 calcifuge 


grassland. 
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See Map 5 and 
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Finally, and still in this south coast region, 


Os 


‘lows! of coarser shingle between the variously vegetate 
'fulls', often become colonized. Virtually everywhere 
nes 


else at Dung the ‘lows! (other than those where the 


e Ss 
surface is sufficiently near the water table to permit 
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the establishment of wetland) remain free of vegetation 
for reasons explained by Fuller (1987). On the south 
coast the colonizer is, almost exclusively, scattered 
Geranium robertianum subsp. maritimum, with just a very 
few equally scattered plants of Festuca rubra, Silene 
vulgaris subsp. maritima, Anthoxanthum odoratum, Vicia 
sativa, Cerastium fontanum and Hypnum cupressiforme. A 
much more fragmented form of this vegetation sometimes 
occurs on the east coast of Dungeness, in lows within the 


B3 Arrhenatherum elatius grassland zone. 


In such areas, fine material is virtually absent 
from the shingle substrate(0O to 5.2 g per kg shingle), 
whilst the pH of pebble washings is neutral (pH range 6.6 
to 7.2). There appears to be no clear N.V.c. category 
for this community, but floristically it bears some 
resemblance to a vegetation type which colonizes some 
Derbyshire limestone screes (Rodwell, personal 


communication). 


4.2 Succession 


Dungeness as a whole is a complex of ecosystems, not all 
of which are directly on shingle, in which both the 
natural processes of primary succession and those 
associated with man's various modifications of the 
environment operate. The primary succession has only 
been studied in detail on Denge Beach. Here the sequence 


is believed to be as shown in Figure 4. 


Whether it is possible to link this succession on 
Denge Beach with developments on older shingle beaches at 
Dungeness, where the vegetation developed much earlier 
and probably under rather different climatic conditions, 


is debatable. 


38 


C Atriplex strandline 


C Crambe strandline 


BS Arrhenatherum grassland 


Al Cytisus scrub 


A2 Calcifuge grassland 


fragmented A2 A2S Shingle margin calcifuge grassland 


A2F Festuca rubra grassland 


G Geranium robertianum 


FIGURE 4. Proposed outline of the primary succession on 
the shingle of Denge Beach. 
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Cyclical changes in vegetation are recognized as 

being integral components of successional phenomena. At 
ss, the ‘broom cycle! (Scott 1965) is acknowledged 

as being of key importance in bringing about the 
transformation from the rather open form of B3 
Arrhenatherum elatius grassland to the closed A2 
calcifuge grassland. The processes of humic soil 
generation is greatly accelerated at the Al Cytisus 


scoparius scrub stage. 


A parallel primary hydrosere operates in the natural 
wetlands, associated with the Dungeness shingle. The 
details of these wetland communities, particularly of the 
Open Pits, are discussed elsewhere (Waters 1985; Ferry & 
Waters 1988; Waters & Ferry 1989) and will not be 
elaborated on here, other than to note that the boundary 
between wetland and drier shingle habitats is not always 


sharp. 


Where the shingle surface has been disturbed or, as 


has often been the case, excavated to a lower level but 


vesult in slight eut 

by a slight pH rise), which is more significant in 

naturally acid situations. Hence, the A2 calcifuge 
ad 


i u 
getation can be readily modified to produce 
the slightly more mesotrophic A? form. If the 
disturbance is more appreciable then the mesotrophic Bl 
form of calcifuge grassland appears. An imput of 
exogencus fine material is often, perhaps invariably, 
associated with surface shingle disturbance, and may of 


its own accord lead to eutrophication. 


The pattern of recolonization of excavated shingle 
surfaces is complex. In the Long Pits area the 
excavation was confined very largely to within the Al 
Cyvtisus scoparius scrub and A2 calcifuge grassland. 
Recolonization has, to a degree, followed the bands 
occupied by previous vegetation, reflecting the lines of 
the old ridges. Where the excavation was relatively 
shallow towards the northern part of the area, some 
secondary vegetation is indistinguishable from A2 
calcifuge grassland of the undisturbed shingle. In other 
instances the slightly mesotrophic A3 vegetation type has 
colonized. Towards the southern, deeper end of the 
excavation, various wetland communities, including much 
B2 Salix cinerea scrub, have tended to orientate along 
the lines of old railway tracks. In yet other places B3 


Arrhenatherum elatius grassland has colonized. 


5 APPRAISAL 


Shingle apposition beaches are an uncommon feature of 
the British coastline. Of the few that exist, none 
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Gracing on the Dungeness shingle by domestic stock 
WAS once commonplace, but ceased altogether by 1963 and 
was in considerable decline lena before that time. It is 
not possible today to assess the effect of past grazing 


o Zz 
shingle vegetation types, 
° 
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m took, say in th 
stock was perhaps 
s the rabbit 
populations at Dungeness declined massively, following 
° g 
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50s, but populations 
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yeomatosis in the l 
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have since recovered again to guite high densities in 
t ce) 


s is fe eon the 
vegetation. However, the present, somewhat mesotrophic, 
ate of the vegetation of some of the smaller areas of 


somewhat more mesotrophic variant of calcifuge grassland 
may have been more widespread in the past, when grazing 
Was more intensive. 


is possibly unique to the Dungeness scene. There are no 
H.V.C. records of it cccurring elsewhere in Britain. 


as 
Prunus spinesa, have long heen recogni 
lichenologists as a very important ass 


Britain. 


Areas of disturbed shingle, in one form or another, 
are now a common feature at Dungeness, resulting from the 
loss of much origional natural vegetation. Fuller (1989) 
gives the present areas covered by the different 
vegetation types, both natural and unnatural. Losses of 
original shingle landscape have not been equally spread 
amongst the communities and sub-communities of the 
primary succession, nor across the different shingle 
beaches. What follows is an attempt to estimate losses 


of different natural vegetation types at Dungeness. 


Since it is particularly difficult to estimate losses on 
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the older shingle beaches of the Lydd Pances, because of 
uncertainty about what the original vegetation types 
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were, estimates for these areas should be treated with 
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communication). 


Much B3 Arrhenatherum elatius grassland on Denge 
Beach has been destroyed by coastal strip development for 
ses and the miniature railway. Moreover, 

1eusing continues to encroach upon these areas. Of 

elopments are guite small and fill odd ga 
amongst existing developments, but some are on a lar 
scale. Collectively they contribute to a very 
significant erosion of the habitat. Part of the Hall's 
current gravel excavation near to the east coast is in 
the B3 zone of vegetation, particularly to the north of 
Lade Pit. Because this excavation runs parallel to the 
coast for about 2 km, a series of ridges of a particular 
age and stage of development have been very extensively 
destroyed, and are now represented only by small 


fragments to the south of the Kerton Road. 


Total losses of natural, primary B3 grassland on 
Denge Beach, to date, are approximately 55%, a 
substantial fraction of this being recent and related to 
the current east coast excavation. Gains of some 
secondary B3 vegetation in the Long Pits area hardly 
offset these losses. Elsewhere, in the Lydd Ranges, 


patches of B3 vedqetation near to the south coast may be, 
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a e 
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C 


because it might be expected that these shingle areas 
would have become naturally devoid of Al scrub because of 
their great age. However, substantial areas of 
apparently natural Al Cytisus scoparius scrub still occur 
on south Holmstone Beach and to a lesser extent on south 
Forelands, but none are to be found on the younger West 
Ripe Beach. Losses in the Lydd Ranges as a whole cculd, 


therefore, be as high as 50%. 


The loss of A2 calcifuge grassland from Denge Beach, 
which amounts to about 45%, is very largely due to the 
extensive gravel excavations of the Burrowe's Pit, the 
New ARC Pit, the New Diggings and the current diggings to 
the west of the Burrowe's Pit. Much of what remains, 
however, 1s superficially damaged by vehicle tracks, some 
of fairly ancient origin, though many have appeared in 
recent years. Such tracks, once formed, leave an 
indelible mark on the landscape, and degrade the quality 
of the habitat. 
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oS about 10%. However, s 


around the Open Pit margins, seem to 


1 
have died prematurely, probably due to water stress 
brought about by a fall in the water table level. This 
res 


ulted in the loss of some important examples of 
epiphytic lichen communities, and in some cases death of 
c 


rub occurred before lichen colonization could take 


n the Lydd Ranges, extensive areas of Prunus 
spinosa scrub remain around the shingle margins; here 
9 


sses seem to have been small and are estimated at less 


The decrease in Ilex aquifolium on Holmstone Beach 
has been documented recently (Susyn Andrews, personal 


communication). Losses are estimated at 50% of the trees 
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Mean water table level and the 
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the excavation associated with the Long Pits. This 
has been thoroughly documented (Tim Inskipp, persona 
munication) and over 530 species have been recorded 
re 


, many of which are distinctive of the mesotrophic 


) of the varicus vegetation types is provided in 
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TABLE 3. Vegetation types (local codes) - present areas 
a (Fuller 1989) and estimated losses (areas are vegetated 
a4 shingle only and exclude associated bare shingle). 
me Losses given in parentheses are gross approximations. 


| Local Present area Percentage estimated losses 
codes (hectares) Denge Beach Lydd Ranges Total 
ps 
| 
ms Al 63.8 70 (50) (60) 
J 
a2 220.9 45 
| (60) (50) 
J 
A2S 72.8 minimal 
- 
td A2F 29.7 - minimal ) 
7 
ud A3 33.0 42 meeeeeaaa- all gained ----~~-- 
4 
| Bl 54.50 (eee enn all gained ~------- 
| B2 34.1 ---- minimal; much gained ---- 
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q B3 88.4 55 ? (50) 
ia 
7 Cc 19.5 5 5 5 
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attempt to assess the current status of 4 
vegetation type should obviously take account of what 
remains and what proportion has been lost. However, it 
is equally important to consider the ‘quality! of the 
elements concerned, especially of the patches that 
remain. 


In assessing 'quality' several points need to be 
born in mind. Does the vegetation type form one or more 
large tracts or is it represented by small, widely 
separated patches (noting that some vegetation types, 
e.g. Prunus spinosa are naturally fragmented)? Small, 
isolated fragments of vegetation are likely to provide a 
less favourable habitat for invertebrate populations. Is 
the remaining vegetation, or part of it, adjacent to 
other intact seral stages of the primary succession, thus 
providing a valuable transect sequence? Is the 
vegetation, either wholly or in part, damaged? Clearly, 


ownership, access for the general public and activities 


which affect the water table will be important 
considerations here. In the case of secondary 
vegetation, does it make good any losses of natural 
vegetation, and does it increase diversity of 
habitats/species? These are but a few examples of 
factors which might contribute to the 'quality' of 
vegetation. It is to be hoped that when further plots of 
shingle landscape come up for consideration for 
development, 'quality' factors will be given high 


priority in making the case for conservation. 


Finally, because the Dungeness shingle system is 
unique in Europe, and probably globally, and because 
sufficient still remains to provide a picture of all 
facets of its ecolegy, then decisions ebout the future of 
any of its parts skould be made in the context of 


Dungeness alone and without refememce to other shingle 
systems. 
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& CONCLUSIONS 


Goi The survey revealed that some 18 distinguishable 
vegetation types are present on shingle at Dungeness, 
most of which have been resolved to the limits for 
mapping purpo Two vegetation types, Bl mesotrophic 
generally a product of shingle disturbance) 
vegetation (either associated with 
ndisturbed shingle or the result of 


a 

posits on u 
) no doubt be further subdivided into 
rie 


6.2 Several of the vegetation types are believed to be 


{f 


unique to the Dungeness shingle system. The most notabl 
of these are the Al Cytisus scoparius scrub, the A2 
calcifuge grassland variants, the P Prunus spinosa scrub 
and the I Ilex aquifolium scrub, all of which are 
confined to the older shingle ridges. However, all 18 
vegetation types appear to include some species which are 
rare, at least in south-east England, if not nationally. 


6.3 The areas of shingle occupied by most of these 
vegetation types are now known. Measurements confirm 
that many of the non-unique vegetation categories at. 
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uscuta epithymum 
Cladonie verciciltete 
Jasions montana 
Cladonia floerkeans 
Cytisus scoparius (ground) 
Cytisus scoperius (shrub) 
Cladenia chlorophaea agg, 
Hypogymniea physodes 
restuce tenuifolia 
Silene nutans 
Teucrium scorodonia 
Cladonia rangiformis 
Rumex acetosa 
Silene vulg@ris subsp, maritima 
Bryum capiltlare 
Poa compressa 
Vicia hirsuta 
Peltigera polydactyla 
Cladonia polydactyta 
Digitalis purpurea 
Campylopus paradoxus 
Eurhynchium praelongum 
Ranunculus repens 
Urtica dioica 
Rubus fruticasus age. 
Sonchus arvensis 
Potentilla reptans 


ww at om 
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Cerastium diffusun subsp. diffusun 


Dipsacus fullonun 
Plantage lanceolata 
Vicia sative 
Archenatherun elatius 
Rumex crispus 
Salium moltugo 
Gelium aparine 
Plantage media 
Dicranoweisia cirrata 
Grimmia pulvinete 
Parmelia saxetilis 
Vulpia bromojdes 
Evernia prunastrj 
Leontodon autummalis 
Earbula cylindrica 
Sonchus asper 
Armeria maritima 
Cirsium vulgare 
Sedum acre 
Atriplex glabriuscula 
Parmelia sulcata 
Atriplex patula 
Carlina vulgaris 
Campylopus pyriformis 
Kypogymnia tubulosa 
Parmelia caperata 
Beta vulgaris subsp. maritime 
Cladonia macilenta 
Cladonia coniocraea 
Lecidia granulosa 
Menthoria marteting - 
Betula pubescens seedling 
Cladonia coccifera 
Cladonia subulata 
Jumcus effusus 


V (2-4) 1 4) 


Ii} (4-3) 
¥ (4-3) ¥ GD 
¥ (3) ¥ (i-3) 
Lil (2-3) ¥ (3-4) 
Ii (1-3) 
I 3) ¥ (1-2) 
Vv C1-4) 
L (4) 
¥ (2) 
HIE C4) 
itd 
1 (2) 
1 (4) 
1 (2) IY (1-3) 
1 (4) 
1 (3) 
i ¢4) 
I(t) 
¥ (1-3) 
IV (1-3) 
rch) 
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ice a sub- comnund 


{ EVE/HCSe restuce rubre-armeria meritima no 
typical Seo ety: 
ZRVC/HCS  Armer Cerestium diffusun subsp 


therophyt 
3 Dungeness Aae 


1 = 
Feetuce rubrs ¥ (7-48) IV (2-83 
frmeria marti Vv €4-5) ¥ 2-85 
Agrostis stolen Pry ¢t-S) i (4-5) 
hgucus carcte $ gummiifer 71) (1-53 Gr €4-43 
éta vuigeris su maritime 1 ¢i-&y i 1-5) 
{ tus 104-3) ii Ci Es 
S PC2-3)5 
849 
1 (4-4) Ve 
YT (1-7) 1 (4-5) 
ditfusun 1 C1} re 7-55 
Tortetla sire 1 (3) I (é-45 
EuLhohehiulk pras longum » (2) 
Anthyllis vulreraris 1 €4-5) il €4-8) 
Sagina maritime 2-35 
Sornchus cleraceus i (4-3) 1 €4°3) 
Lotus corniculatus I} (1-4) 1} ¢i-5) 
Trifelium repens 1 {2-4 1 2-3} 
Cochlearia officinetis FE (4-4) 
Matricaria maritima } (4-2) (4-3) 
Plantago lanceolata 1 ¢4-33 TP Ci-5) 
Sperguleria runicole } (4-2) Tr (74-6) 
Cerastium fontarm i (4-3) i €4-2) 
Hypochoeris radicata 1 (4-3) 
Scilla verne 1 €4-3) E (174) 
. Dactylis glomerate I €1-3) 11 (1-6) 
Leontodon asutumaelis } (2-4) 1 (4) 
Poa sudcuerulea f. 3-5) 
Cochlearia danice § (4) } (1-5) 
Angelice sylvestris I ¢4) 
Leontodon taranacoides I (1-3) LT (4-4) 
Desmazeria marina Lik (4-8) 
Sagina maritima 1 (2-3) 
Radiola limsides I (1-2) 
Cotlema sp. 1 (2) 
Cochlearia officinalis 1 (14-2) 
Sedum anglicum HII (1-9) 
Herniaria ciliolata I ¢i-5y 
Trifolium arvense I €4-4) 
Trifolium secicentale Y (2-4) 
Aira praecox IT) (1-7) 
Festuca oving i] (3-9) 
Cladonia foliaces Ti (2-6) 
Jesione montana 1 (1-4) 
Aira caryophyllea (4-4) 
Cladonia rangiformis 1 (4-8) 
Hyprum cupressiforme 1 (2-5) 
Agrostis capillaris 1 (1-4) 
Scilla autumaeatlis 1 (2-5) 
Cladonia chloropheea aeg. 1 (2-4) 
Sagina apetsta subsp. apetata I (1-4) 
Arenaria serpyttlifotia 1 (4-4) 
Sedum acre 1 (2-7) 
Bromus hordeaceus subsp. ferronii Tr (4-6) 
Thymus praecox li (4-8) 
Desmazeria rigida 1 (2-4) 
Echiun vulgare 1 (1-2) 
Hieracium pilosella 1 (2-4) 
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¥ (5-8) 
LEE (3) 
t C43 
SE ¢t3 
1 (2) 

Ti (4-33 
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Ici} 


1 (3) 


T¥ (2-4) 
I (33 
I ¢f) 


ep) 
Itt (1-4) 


I ¢4) 


Tr (4-4) 


Salvia homincides 
Taraxacum sp. 
Myosstis ramosissima 
Euphorbia portiandica 
Festuca arundinacea 
Hippocrepis comosa 
Diplotaxis muralis 
Cirsium acaule 
Filipendula vulgaris 
Senecio jacobaea 
Ranunculus acris 
Vicia sativa 
Brassica oleracea 
Veronica ervensis 
Achillea millefoliua 
Brachypodium pinnatum 
Sanguisorba minor 
Senecio vulgaris 
Reseda Lutes 

Carex flacca 
Atriplex littoralis 
Koeleria macrantha 
Bellis perennis 
Gatium verun 

Lolium perenne 
Centaureum ery thraea 
Trifolium scabrum 
Erodjum cicutarium 


(2-3) 1 ¢4) 


(2-3) ECT) 


(1-2) TE (2-3) 


(2-6) 1 4) 
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(2-4) Tr (1-3) 


Galium mottlugo HT (1-33 
Arrhenatherum elatius 1 ¢t) 
Cerastium fontanun ITI ¢3) 
Peltigera polydactyla 1 ¢2) 
Homalothecium Lutescens Ir (4) 
Brachythecium albicans IEY €1-4) 
Veronica agrestis I (1) 
Poa compressa Iit ¢i-S) 
Hedicago lupulina I (2) 
Arenaria leotoctados 1 (4) 
Bromus hordeaceus subsp. thominii 1 (1) 
Ceratodon purpureus Hi (2) 
Bryum capiltare Ti €1-3) 
Sonchus asper I (1) 
Silene vulgaris subsp. maritima Ilr (i-3) 
Anthoxanthum odoratum I (2) 
Cladonia furcata 1 (1) 
Cladonia ciliata ET} (2-3) 
Bromis hordeaceus subsp. hordeaceus ; 1 (4) 
Ho of samples 420 193 5 
No of species/samole 6(2-10) 14(5-20) = 17 «(7-22> 
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Anthosarithum odoretut 


i HYCfUid Festuca cvina-Agrostis capi 
ic 


Brotunonnvtnssind 


wv 
Anthoxenthum oderatum-Lotus corni 
2 Dungeness BY Cid 
3 Dungeness BY Cil> 
4 Dungeness BT CTii} 


4 2 3 4 
my Festuca ovina Vv (3-9) r (5) 1 (5) HiT (4) 
| Agrostis capillaris Iv (3-8) IV (2-5) WY C4-3) TET (2) 
“~ Rumex acetosella iV (3-7) HIE (1-4) oT 1) VQ) 
Dicranum scoperiun 1) (3-8) Til €1-3) LET ¢€3) 
a Polytrichum piliferum 1 (3-5) 
i Cladonia arbusculs 1 (6) 
aS Cladonia squamsse 1 (3-4) 
Cladonia gracilis 1 (3) 
“4 Ptilidium ciliare 13) 
{ Aifa praecox 1 (3-4) II ¢4) Vv C1) 
} Erodium cicutariun 1 (3-4) 
Cerastium fontanum i} (3-4) i (2) Lil ¢€1-3) IY (3) 
a Teesdalia nudicaulis 1 (3) 
| Aphanes arvensis 1 (3-4) 
i] Myosotis ramosissima 1G) 
Erophila verna 1 (3-4) 
. Astragalus danicus 1 (3) 
| Veronica arvensis 1 ¢3) 
i Trifolium dubiun I ¢3-4) 
Ornithopus perpusiitus 1 (3) 
Plantago media 1 (3-4) 
Cerastium arvensis 1 (3) 
Trifolium sp. I (3) 
Tortula ruralis 
subsp. ruratiformis 1 (4) 
oy Anthoxanthum odoratum IW (3-5) L (4) Il} (4-5) Sli (4) 
D4 Lotus corniculatus Iv (3-5) TI (43 IY ¢1-7) vo C4) 
ct Galium verun iV (3-5) 
Plantago lanceolata IV (3-4) V (3-4) IV (1-2) V 4) 
a Holcus lanatus 111 (3-4) i ct) Ir ¢1) 
: | Achillea millefolium 11 (3-5) 
4 Campanula rotundifolia Hi (2-4) 
a Quercus robur seedling HT (2-3) 
Gatium saxatile 1 (4) 
- Ulex europzeus 1 ¢€2-4) 
74 Hypochoeris radicata II (1-2) 1 (4) IIE (1) 
4 Centaurium erythraea i ct 
Leontodon taraxacoides 1 (3-4) 
oy Festuca rudra V (4-6) I¥ (2-7) THT ¢4) 
j HKieracium pilosetta HI (3-8) IIL (1-2) LE (1-2) NEA2 33 
bad Koelerfa macrantha TI] (3-4) Ei) 
Hypexsn cupressiforme s.l. lI (3-6) TE (4-2) TEE (4-2) 11i (3) 
iss Taraxacum officinale agg. Tl ¢3) 
Caltune vulgaris I} (2-4) 
| Poa annua 1 (3-5) T ¢4) 
: Ceratodon purpureus 1 (3-4) 
= Polytrichum juniperinum 1 (3) 
; Plantago coronopus 1 (3-4) 1 (1) T (1) 
i Peltigera canina Il (3-4) 1 (2) 
. Carex arenaria Il (3-7) 
Pteridium aquilinum I (3) 
7 Rhytidiadetphus squarrosus I (3-6) 
i Agrostis stolonitera 1 (5) Ii (4) 
“ad Epilobium angustifolium 1 (2-4) 
Luzula campestris I (3-6) 
f | Veronica chamaedris 1 (3) 
i Anthyllis vulnerarita 1 ¢3) 
Ld Trifolium repens 1 €3-4) 
Spergularia rubre 1 ¢3) 
my Stellaria media } (3) 
| 
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Crassula tilleea 1 (5) 
Glechoma hederacee 1 (2) 
Bilderdykia convelvutus ! (3-5) 
Senecio vulgaris 1 (3-5) 
Bromus hordeaceus 
subsp. hordeaceus 

Phleum pratense t (3) 
Porentilla argentea I (2-3) 
Reseda tutea 1 (3) 
Stellaria graminea f (3) 


Rumex crispus 
Galion molluge 
Arrhenatherum elatius 
Senecio viscosus 
Victa sativa 1 (3-5) 
Peltigera polydactyla 
Homelothecium Llutescens 
Barbula unguiculata 
Vulpia bromoides 
Vicia lathyroides 
Veronica agrestis 
Trisetum flavescens 
Trifolium striatum 
Trifolium scabrun 
Trifolium repens 
Trifolium campestre 
Trifolium arvense 
Taraxacum sect. vulgare 
Sedum acre 
Poa compressa 
Kedicago lupulina 
Medicago arabica 
Lolium perenne 
Glaucium flavun 
Geranium motle 
Gersniun dissectum 
Echium vulgare 
Dipsacus fullonum 
Dactylis glomérata 
Crepis capiltaris 
Convalvulus arvensis 
Cirsiun arvense 
Cerastium diffusum subsp. diffusun 
Centaurea nigra 
Besmazeria rigida 
Carduus tenuifotius 
Bromus hordeaceus subsp. thominii 
Arenaria serpyltifotia i (3-6) 
Anthriscus caucalis 
Achillea mitlefolium 
Rubus fruticosus agg. 
Ceratodon purpureus 
Bryum capiltare 
Vicia hirsuta 
Brachythecium albicans 
Urtica dioica 
Sonchus asper 
Sonchus arvensis 
Senecio jacobaea 
Sagina procumbens 
Ranunculus repens 
Petentilla reptans 
Lophocolea bidentate 
Cirsium vulgare 
Curhynchion practongum 
Brachythecium rutabulum 
Rumex acetosa 
Parmelia sulcata 
Teucrium scorodonia 
Ctadonia cangiformis 


1 (3-4) 


1 (2-4) 


1 (4) 


11 (3-6) 
1 (3-4) 
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2 3 
i (3) i (2) 
Il (1-2) 
ll (13 T1lY ¢1-3) 
aad) 
V (2-3) Iv (1-3) 
TF €1-2) 
1 (43) Ii (4-2) 
It €13 
1¥ (2-3) EI €4-5) 
111 €i-2) {I ¢4) 
_ LEE (2-5) Iv (1-6) 
Ty (2-4) 
I1¥ €1-3) 
TEI (2-5) 
1 (4) i (4) 
1 (1) 
Iv €1-2) 
1 (23 EET ¢€1-43 
V (2-5) IV (€7-4) 
IE (3-5) TV (1-4) 
Ir (1-4) 
Vv (1-2) Tl (1-3) 
{ft (2-5) 
THI (2-3) II ¢1) 
Ti ¢1) 
IV (2-4) LIE (1-4) 
Ti (2-3) 
T¥ (1-5) IV (1-3) 
TI (1) 
I (4) 
1 (13 
I¥ (14-2) 
Il ¢1-2) 
Lik (4) 
1 (2) ili (1-6) 
¥ (1-5) 
HIl (4-3) Il (2-4) 
if (74-33 
WV (2-4) IW (1-2) 
VW ¢1-5) 
I (1) 
I (14) 
Iv (2-4) It (1) 
¥ (1-2) li (1-3) 
Ir (1-3) 
It (1) 
Ty (2-3) 
¥ (1-3) V (1-3) 
1 ¢1) 
I (4) 
Il €1-4) TIE (1-4) 
tr (4) 
It (1) 
it ¢id 
I Ci} Hl (4) 
I ¢1) 11 (1-33 
tr ct) 
¥ 1-5) 
t (23 
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lit (1) ‘| 
HIT (4) 
Ini (4) x 
i 
lit (4) | 
iLI (6) Ne 
id 
my 
j 
Ld 
HIE (1) 2 
In (1) A 
¥ (3-4) 
llr (5) my 
i 
Itt (2) 4 
Hil €4) 
TEI (1) sey 
1It (3) | 
Ld 
“4 
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IE (2) ad 
Tit (4) 13 
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Ii 4) bad 
"9 


i 
4 
$ 
et 


*, 
t 
ee 
~ 
_ 
id 


@ fs 1 £3) I Oi TI (4) 
NUTS i (4) YE (1-4) LEP €2) 
en I (4) 1 C1-4) vo (4-53 
| ‘7 1E C1) 
I act 1 (4-5) 11 (4-2) 
“ ichum juniper inam 1G) iT 1) 


Sy Fae OE Re ee 


“4 1 ¢€1) 
i 1 €3) 1 (2) 
a 1 (4) 
ji CE 75 } ¢4) 
ry igus I (1) 
: Moenchia erecta 1 (4) 
j 1 C1) 
Sryurh argerntdun ae @ 
7 Trifolium dubiun 1 ¢4) 
Tragopagon pratensis Y(t) 
Senecio cylvsticum 1 (i) 
Saging apetata subsp. apetuta 1 (1) 
Ranunculus bul Pocus 1 ct} 
ra Papaver rhoess 1 ¢1) 
i Holeus mollis 1 ¢4) 
J Erodiun cicutariun 1 ¢2) 
Tanasetim vulgare I (4) 
y Cerastium semidecandrum 1 £2) 
i 
Lad fio of samples 24 & 9 2 
No of species/samale 174-28) 27€22°38) = 25¢119-28) 2420-27) 
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LEST &. B2 wetiand vegetarian compared with RYC/WT: Salix cingrea-Galiun palustre 
wotdiand, and with RVC/W24: Rubus fruticosus age.-Hdolcus lanatus urderserub 
Jiitceweeeisis eeu esau se ace cinwobvlen Somecweselaw dese cetescte seuieniiecewe ben oy 
TV uvo/dis Selix cinerea-Getium palustre woodland i 
2 NVC/W24: Rubus fruticosus ag¢.-Holcus lanarus underserub 
3 Dungeness B2 Ci} 4 
& Dungeness B2 (ii) } 
i 
1 2 3 4 ot 
Salix cinerea V (4-10) iy 
Betula pubescens Ir (3-7) 
Quercus robur } (4-5) 
Betula pendula 1 (4-7 a 
Crataegus monogyna 1 ¢1-5) 1} ¢1-5) i 
Alnus glutinesa 1 (43 a 
Frangula atnus 1 (4-8) 
Corylus avellana } (3-5) I (4) - 
Salix viminalis 1 (6) 
Salix purpurea 1 3) 
Betula pubescens seedlings 1 (2-4) 1 (5) 
Quercus rebur seedings 1 (7-3) ee 5 
Alnus glutinosa seedtings I (3-9) : 
Gatium palustre HV (4-4) HE 1) Vv ¢1-33 4 
Juncus effusus {1} (1-6) 
Mentha aquatica Se 
Holeus lanatus 1] (3-6) lV (2-8) TLE (4-9) | 
Eurhynchium praetongum li (1-8) Tit C4) 4 
Angelica sylvestris 1} (2-5) 
Rubus fruticosus agg. I} €1-8) vo (1-5) vo ¢9-103 ILI ¢4) 
Ranunculus flamnula Il (1-6) 3 
Solanum dutcemara it a7) 1 (1-4) IV (1) iT (1) 
Lycopus europaeus It (4-6) bon 
Ranunculus repens Il ¢i-6) T (1-4) Vv (1-3) IV (1-5) 
Equisetum fluviatile LT (4-4) akg 
Hedera helix I} (1-6) TP (1+4) ; 
Epilobiun palustre TE (2-4) Tk (2) wl 
Agrostis cantina 
subsp. canina 1 (3-7) - 
Filipendula ulmaria 1 (1-8) - 
Cirsiun palustre 1 (3-4) 1 (2-3) ; 
Agrostis stolonifera I (1-7) TE ¢€1-8) sre 
Rumex sanguineus 1 (4-43 
Hydrocotyle vulgaris 1 (3-4) TEE (1-2) 7 
Potentilla palustris T (1-5) i 
Chiloscyphus poltyanthes I (1-4) 4 
Calths palustris i (4-8) 
Phragmites sustratis ] (2-4) 1 (4-4) a 
Kolinie caerulea 1 (4-8) - 
Iris pseudacorus 1 (4-4) ud 
Dryopteris carthusiana T ¢4~-6) 
Rumex acetosa 1 (1-4) Ti (2) an 
Cardamine flexuosa 1 (41°3) | 
Lotus pedunculatus L (3-4) i 
Carex remota 1 (4-5) — 
Rhytidiadelphus squarrosus | (1-3) 
Calliergon cuspidatum 1 (1-4) TE (1) a 
Carex paniculata 1 (1-8) i 
Brachythecium rutabulum 1 (3-5) oe 
Lychnis flos-cuculi } (4-5) 
Lonicera peryclymenum I (2-4) y 
Juncus acutiflorus 1 (3-8) ; 
Plagiomiiun undulatumn I ou 4) sad 
Thuidiom tamariscinun IP (4-5) 
Lophocolea bidentata s.l. 1 (2-4) q 
Callitriche stagnalis 1 (2-6) : 
Equisetum palustre 1 (2-5) wd 
Calliergon cordifoliun 1 (3-43 
Galium uliginosum § ¢3-5) = 
Veleriana officinalis i} (3) | 
ind 
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Agrostis capillsris 
Dactylis glomerate 
Kyosotis scorpicices 
Carex riparia 
Fhaleris srundinaces 
Lema minor 

Apium nodiftorum 
Glyceria fluitans 
Galium aparine 
Carex nigra 


Fraxinus excelsior seedlings 
‘cer pseudaplatanus seedlings 


Fagus sylvatica seediings 
Sambucus nigra 

Prunus spinosa 

Cirsium ervense 

Cirsium vulgare 
Epilobium angustifotium 
Glechoma hederecea 
Prunella vulgsris 
Silene dioica 

Digitalis purpurea 
Scachythecium rutabutum 
Fragaria vesca 
Esilobiun hirsutum 
Ulex europaeus 

Senecio jacobsee 

Urtica disica 
&rrbenatherum elatius 
Heracleum sphondyt ium 
Taraxacum officinale agg. 
Festuca rubra 
Anthryscus sylvestris 
Achillea miltefotliun 
Chaerophyltun temulentum 
Cruciata laevipes 

Poa pratensis 

Elymus repens 
Potentilla sterilis 
Gryopteris filix-mas 
Vicia sepium 

Vicia sativa subsp. nigra 
Lethyrus pratensis 
Filipendula ulmaria 
Stellaria holostea 
Lapsana commnis 
Ranunculus ficaria 
Alliaria petiolata 

Poa trivialis 
Brachypodium sylvaticun 
Geranium robertianun 
Geum urbanum 
Bercurjalis perennis 
Veronica chameedrys 
Ranunculus acris 

Viola riviniana 
Equisetun arvense 
Hypochoeris radicata 
Anthoxenthum odoratum 
Lolium perenne 

Rosa canina egg, 
Bromus sterilis 
Stachys syivatica 
Deschamosia cespitcsa 
Trisetum flavescens 
Centaurea nigra 
Trifolium repens 

Arum meculstum 
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APPENDIZ 2 
MAPS 1 TO 12 
and 


EXAMPLE OF A 1:2,500 MAP (FULLER 1989) 


Maps 1 te 12 (approximately 1:40,000) are intended to provide a 
guide to the distributions of vegetation types described in this 
report. They were generated from the field maps used in the 
production of the 1:2,500 vegetation maps (Fuller 1989), 
published under separate contract (see p. 13 for further 


details). 
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MAP 1 Al - Cytisus scoparius scrub 


Areas occupied by this vegetation type are shown in black. 
Within these areas the scrub varies from being moderately to 
heavily dense, but is generally in mosaic with A2 calcifuge 
grassland. Unlabelled areas are Cytisus scoparjlus scrub. The 
stippled area contains more thinly distributed Cytisus scoparius 
scrub, Areas of Ulex europaeus scrub, which tend generally to 
be very dense, are labelled "g", whilst "g" denotes a local 
occurrence of Ulex europaeus in what is otherwise Cytisus 
scoparius serub. 


5 , $ 2 $ * ¥ ar te. 9) 


Krvwsvasoaosed Tiasonananaiaal liavessevansnsl aes be ce i { | ; i ; : ; ts ' ‘ 
rereessssons Bawaswvsaad Iervmemenascastl Rrsarancceccetcad Keeoosivesersnizal Ioscenanonsiessd Brcccenouanasst innnuasrasua Gaacsinncacseisd Satnerck Hy 3 .. i = 

ee: Recs vs venenmnneaiers: Wenceninsrssesese Prenemenerd a; Raton ey: : 

itinssinaiindd WapsiressetCnCes 


woesimnigccearscegrae 


wasssonson 


Nenmenauvasensised 


Semeur 


A2 ~ salcifuge grassland 
Areas occupiel by AQ calcifuge grassland are 
in many of these areas this vegetation type is 
with other variants of 

Sceparlus scrub. 


shown in black 
either 


Cytisus 


in mosaic 
calcifuge grassland or with 


AL 


\ 
\ 
\ 
\ 


derentnenmongtsd 


MAP 3 


ag ~- slightly magotrophic calcifuge grassland ae 
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Areas occupied by A3 calcifuge grassland, which is floristically Seecorge 
very close to A2 calcifuge grassland, are shown in black. - 
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MAP 4 A28 ~ shingle margin calcifuge grassland 


Areas occupied by the A2S calcifuge grassland are shown in black. 
Along shingle margins this vegetation type is sometimes admixed 
with Bl mesotrophic vegetation and with various forms of scrub, 
l.e. P Prunus spinosa, E Sambucus nigra, Al  Cytisus 
scoparius/Ulex europaeus and B2 Rubus fruticosus. Within. the 
large, non-marginal areas near to the south coast, it tends to 
exist in mosaic with A2 calcifuge grassland and Al Cytisus 
scoparius scirub. 
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MAP % A2ZF - Festuca rubra grassland 
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MAP 6 Bl ~ mesotrophic vegetation 


Areas of this vegetation are shown in black. They are always 
associated with considerable human disturbance, along the margins 
of roads, tracks and footpaths and around buildings. This is a 
very variable vegetation type, but no effort is made. here to 
distinguish any of the variants. ae pel: 
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MAP 7 453 ~- Arrhnenatne ZL ALI 


Areas occupied by this grassland vegetation are shown in black 
The larger patches tend to be fairly pure, but in 


some areas 1¢ 
takes the form of small patches or narrow strips, admixed with 
A2 calcifuge grassland. 
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MAP 8 B2 - wetland vegetation 


Areas occupied by wetland vegetation are very variable. A 
distinction is made between patches of Rubus fruticosus (marked 
met) which are very common along some shingle margins and are 
indicative of only slightly increased dampness, and truer wetland 
areas. The latter may occur with or without Salix cinerea canopy 
(marked "s" and "w" respectively). Some truer wetland areas are 
dominated by Juncus species (marked "J"). Saltmarsh is marked 
tm". The stippled areas indicate Rubus fruticosus admixed with 
Arrhenatherum elatius; this variant is classified under B3 
Arrhenatherum elatius grassland. 
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MAP 10 I Tlexw aquifolium serub 

Areas occupied by this form of scrub are shown in black. The 
single, large area on Holmstone Beach consists of very scattered 
clumps in which Sambucus nigqra is usually present but rarely 
dominant. Near the south-west margin of this area four specimens 
of Taxus baccata are present. Other isolated occurrences of Ilex 
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MAP 11 E Sambucus nigra scrub 


Areas occupied by this form of scrub are shown in black. Many 
clumps of Ilex aquifolium on Holmstone Beach contain specimens 
of Sambucus migra. Otherwise, it occurs along shingle margins, 
notably the western margin of Denge Beach, where it is admixed 
with A2S calcifuge grassland, Bl mesotrophic vegetation and 
various other forms of scrub, i.e. Al Cytisus scoparius/Ulex 
europaeus, B2 Rubus fruticosus and P Prunus spinosa. 
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‘scoparius/Ulex europaeus, B2 Rubus fruticosus and S Sambucus 


-Holmstone Beach, on the beach at Jury's Gap and on the small 
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MAP 12 P Prunus spinosa scrub 


Areas omcupied by this form of scrub are shown in black. Much 
of this. vegetation type occurs along shingle margins, where it 
is acdwnixed. with A2S calcifuge grassland, Bl mesotrophic 
vegetation. and various other forms of scrub; i.e. Al Cytisus 


GQ 


nigra... It also occurs extensively on the southern part of 


beach between Jury's Gap and Forelands; in these areas it extends 
well away from shingle margins. Finally, Prunus spinosa has 
colonized the excavated area of shingle adjacent to the Long 
Pits. 
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; Buiit up 
i Bare shingle 
aa : ; 
i Al Cytisus sconarius 
{ 
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R2 acid heath FRumex ecetosella Dicranum scoparium Clsdonia ciliata 
ry Teucrium scorodonia Anthomanthum odoratum Festuca tenvifolia 
: 

- A2., Silene maritima Cladonia cracilis Cladonia foliacea version of A2 
“4 
| A2¢ Armeria maritima Silene maritima (Festuca rubra) 
baad 
x3 modified acid heath slightly mesotrophic version Cerastium iontanun 
~ Senecio jacobaea Teesdalia nudicaulis Sedum anglicum 
7 a 
5 
eH Bi mesotrophic vegetation Plantago lanceolata Poa compressé 
Senecio jacobaea 
B52 wetland vegetation Ranunculus repens Rubus fruticosus 
bad Galium palustre 
Pctiionbe actA ahaa Rt 
3 B2, wetland vegetation with Salix sp. 
i] B3 Arrhenatherum elatius Galinum mollugo Senecio viscosus 
& Galion Moisuge senecio eee 
| c Crambe maritima Atriplex glabriuscula 
3 | a eatememeeenetnemeanatinnd 
a 

H Salt/brackish marsh 
J P Prunus spinosa 
- G Geranium robertianum 
Russa salt 

U Ulex europaeus 

E Sambucus nigra 
ae I Tlex aquifolium 
Ld 
IE Tlex/Sambucus 

see Le emeReus 

j 

f 

| W Water 
cach 
9 WR Water/reeds Phragmites australis 
mop 

x Non-shingle 

Ld 

Rote: Where cover is sparse (see text) this is shown by letter symbols 
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